In a number of cases where the presumably healthy apical segment of the lower lobe was preserved in resections for bronchiectasis a high incidence of persistent post-operative atelectasis and bronchiectasis was found. Because of this a series of cases was reviewed to find out whether conservation of the apical segment is likely to produce satisfactory results. In some of the cases the basal segments alone were removed, in others the basal segments together with other segments or lobes. As the post-operative follow-up for a period of six months gave very disappointing results, it was decided to reassess these cases after a period of at least two years after operation.
In a number of cases where the presumably healthy apical segment of the lower lobe was preserved in resections for bronchiectasis a high incidence of persistent post-operative atelectasis and bronchiectasis was found. Because of this a series of cases was reviewed to find out whether conservation of the apical segment is likely to produce satisfactory results. In some of the cases the basal segments alone were removed, in others the basal segments together with other segments or lobes. As the post-operative follow-up for a period of six months gave very disappointing results, it was decided to reassess these cases after a period of at least two years after operation.
Fifty-one patients in whom the apical segment was preserved were considered. In four of these the basal segmental resection was bilateral. These were compared with a group of 51 successive patients who had a resection of the lower lobe and lingula and another group of 51 patients who had had a lower lobectomy. All operations were carried out for bronchiectasis and were performed at the Shotley Bridge Regional Chest Surgery Centre between June, 1948, and April, 1952 . The resections were done by various members of the staff and some by trainee surgeons. Bronchograms were done pre-operatively and post-operatively in all cases.
The apical segment was conserved mainly in cases with extensive bronchiectasis. Forty-one out of 51 patients had bilateral disease; in 22 bronchiectasis was present in four or five lobes.
Results in the early post-operative months were poor. In the absence of post-operative complications bronchograms were usually done after one to two months and in all cases within six months from operation. These bronchograms showed an entirely satisfactory residual apical segment in only 27 cases.
Bronchial dilatations were present in nine cases and in 15 the bronchi of this segment could not be filled even after repeated attempts; all these apical segments showed partial or total atelectasis. In the few published results on this subject the experience of others has been similar to ours. Kergin (1950) reviewed 11 cases and had only five good results. Glennie (1952) analysed 30 cases, in 19 of which post-operative bronchographic appearances were satisfactory, while in 11 cases the residual apical segments were collapsed or bronchiectatic. Mathey and Toussaint (1950) prefer a lower lobectomy to conservation of the apical segment.
Persistent atelectasis of the residual apical segment is the complication most commonly found in the post-operative period. This is probably due to aspiration of bronchial secretions in the majority of cases. Conditions which favour collapse include displacement of the segment, prolonged bronchial air leaks, and empyema. In one of our cases surgical narrowing was confirmed at bronchoscopy as the cause of atelectasis. In another case the apical segmental artery was injured during its dissection, and, although the tear was meticulously sutured and there seemed satisfactory pulsation, this segment remained permanently collapsed. Overholt and Woods (1950) described a case of basal segmental resection where the residual apical segment was found at necropsy to be engorged with blood. They suggested that this might have been caused by obstruction of the venous drainage from the apical segment due to manipulation of the lobe during its dissection. We have had no similar experience.
An attempt was made to correlate the high incidence of unsatisfactory post-operative results with pre-operative findings. group.bmj.com on October 19, 2017 -Published by http://thorax.bmj.com/ Downloaded from disease, the age of the patients, the symptomatology and clinical findings (including a thorough E.N.T. examination and bacteriological investigation of the upper respiratory tract) did not provide any common factor to account for these results.
From our series it appears that the incidence of bronchopleural fistula and empyema is similar in different types of segmental resection for bronchiectasis (Table I) . But the presence of these complications in basal segmental resection is more commonly associated with atelectasis of the residual apical segment (Table II) . In extensive disease, particularly in bilateral bronchiectasis, preservation of a maximum volume of healthy lung is of great importance. The apical segment is not a common site for bronchiectasis. Whitwell (1952) examined 114 lower lobe specimens removed for bronchiectasis and found the apical segnent unaffected in 78 cases. It is also well known that atelectatic lung segments or lobes can re-aerate without any loss of function after months and even years, provided that the bronchi and surrounding lung parenchyma are not permanently damaged. It was therefore decided to carry out a late follow-up of cases which had had a poor result in the early post-operative months.
Atelectasis is almost invariably accompanied by bronchiectasis. It is important, especially from a surgical point of view, to distinguish between cases of reversible and irreversible bronchiectasis. It is difficult to know which of these segments will re-aerate, particularly in the absence of gross symptoms of bronchiectasis. Observation for a prolonged period of time alone can give an answer. Only those segments will remain permanently collapsed where (1) infection has led to destruction of the bronchi and lung parenchyma with fibrosis, (2) lung tissue has been prevented from re-expansion by a thick pleural cortex as a result of pleural infection, or (3) the bronchial orifice is permanently narrowed.
Patients with segments which showed permanent post-operative atelectasis have been followed up for a period of two to six years. Not all the patients in the late follow-up had bronchographic examinations; in some postero-anterior and lateral films were accepted for comparison. Of the 24 apical segments which had atelectasis of varying degree, 18 re-aerated fully with a good clinical result. The exact time of re-aeration could not be determined, but it was established one to six years after operation. Where a bronchogram was done re-aeration was found to be accompanied by a return from bronchiectasis to a normal bronchial tree (Figs. 2a, b, c, d ). Of the six remaiDing patients, four had residual apical segments which remained permanently collapsed; three of these are symptomless and one had to have the residual apical segment removed four years after the original operation because of persistent symptoms of bronchiectasis; one patient could not be traced and one died of a respiratory flare-up. Early post-operative results showed a high incidence of atelectasis of the residual apical segment. This atelectasis has been found to be reversible, and the late follow-up showed endresults as good as those for other segmental resections for bronchiectasis. 
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